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Background:  We tested the accuracy and feasibility of a new 3D echo based strain analysis method.
Methods:  We studied 10 pig hearts in a custom designed water tank to facilitate ultrasound scanning with a pulsatile pump at 5 different 
calibrated stroke volumes (30-70ml) through a balloon in the left ventricular (LV) cavity. Three sonomicrometry (sono) crystals were secured in 
the myocardium at the anterior of the LV at mid cavity level, with crystals 1 & 2 in long axis and 2 & 3 along the LV short axis. Cardiac motion was 
scanned from the apex to acquire gated full volume 3D image loops on a Philips iE33 ultrasound system with an X7.2 matrix probe at frame rates 
>25/sec. Sono data was also obtained at sampling rates >250/sec. The study was repeated in each heart after injecting 2ml of glutaraldehyde into 
the myocardium between the sono crystals to simulate infarct. Cartesian raw volumes were obtained by processing VolDicom image data in TomTec 
4D LV-Analysis prototype software and analyzed for 3D strain.
Results:  Increase in SV resulted in increased myocardial stretching that was detected by both sono and the 3D echo based method. 3D echo 
slightly overestimated the 3D strain values (6.5 ± 3.5%) when compared to sono in corresponding segments, but both methods showed a strong 
positive linear correlation. (r = 0.85). Simulated infarct showed significantly lower strain values by both methods.
Conclusions:  The new 3D strain program from TomTec is an accurate imaging based method for computing strain and defining infarct.
